513 5510 #Y: 5208-5215
2025410 H 31 H

LR ZN
High Voltage Engineering

Vol.51, No.10: 5208-5215
October 31, 2025

DOI: 10.13336/j.1003-6520.hve.20240736

ETEHREXENNEEF BRI S S

[ES18ETG A
EFH, REEK KR, TEE, BEK EH—

(M RLEESHALEETLERE(EARFLALAFR), FK 400044)

1 E. it RIS PR R AL ORI R EURE , 1230 VR ELAH SRR S T = ) e R
Prep, JFRIM ZHAG S IER RN %, BB U] iz ik r g st 806 E S . AR AR
(0 TR PRI 3 N AR RO, SRAME S BT 5 VA R A TN R RO 338.51 mg/kg, MIFIAR
AN JE A I PR AL 2 178.29 mg/kg, AR REZTE 1 1.90 £ o Bk — 8 M 245 5 M B IE RS NTTE S
BN 5515 5 (FAS I AE 70 BE @ IE RO NI 58 . A S IEIELOA R 25 I, 19.5 mg/kg Rk RREERE 1
AR ATIE R 100%. fe i it e S 5 e ) i iR BE AR AT B IE IR R, RS TS T 55 25 S A2
HIEW 7S 0T TS ER MRS €SP R i T A E B 1 15 7/ s o ol S > WS N (B S R S ciof ol P SR
LLAMGERI . B I 45 .

REEIR): AR WVERRACY); RO SE SR EASAR I

Raman Spectroscopy Signal Enhancement Methods of Corrosive Sulfides Detection in Trans-

former QOil Based on Cross-correlation Theory

WANG Ziyi, SONG Ruimin, CHEN Weigen, WANG Jianxin, WEI Yulai, WANG Pinyi

(State Key Laboratory of Power Transmission Equipment Technology (School of Electrical Engineering, Chongqing University),

Chongqing 400044, China)

Abstract: In order to further improve the detection sensitivity of corrosive sulfides in transformer oil, the correlation de-
tection theory is introduced to the Raman spectroscopy quantitative analysis for the first time, a multi-channel signal
modified correlation detection method is proposed,and all methods are mathematically proved. Taking dibenzyl disulfide,
a typical corrosive sulfides molecule in transformer oil, as an example, we use the traditional quantitative analysis method
and find that the limit of detection is 338.51 mg/kg . After the correlation detection is introduced, the limit of detection
reaches 178.29 mg/kg, an increase of 1.90 times is achieved. After applying the multi-channel signal modified correlation
detection method, the detection sensitivity for weak signals is further enhanced as the channels number increases. When
the channels number reaches 25, the detection rate of 19.5 mg/kg dibenzyl disulfide samples can reach 100%. Finally, the
reliability and effectiveness is demonstrated by fixed concentration samples test. These methods can also be generalized to
chromatography, mass spectrometry and other spectra based detection methods.

Key words: transformer oil; corrosive sulfides; Raman spectroscopy; weak signal detection; cross-correlation theory
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